Keywords: communication displacement self-directed behaviour signal stress Self-directed behaviours in primates as a response to increasing psychological or physiological stress are a well-studied phenomenon. There is some evidence that these behaviours can be contagious when observed by conspecifics, but the adaptive function of this process is unclear. The ability to perceive stress in others and respond to it could be an important part of sustaining cohesiveness in social primates, but spontaneously acquiring stress-related behaviours (and potentially emotional states) from all group mates via contagion could be maladaptive. To investigate this, a group of captive Barbary macaques, Macaca sylvanus, were presented with videos of conspecifics engaging in self-directed behaviour (scratching) and neutral behaviour. Behavioural responses as a result of exposure to the stimuli were compared (1) between familiar and unfamiliar individuals, and (2) within familiar individuals to consider the modulating effects of social relationships. Our results did not show contagious scratching in this species. However, there were differences in how individuals attended to the scratching stimuli. Subjects were more attentive to scratching videos than to neutral videos and familiar than unfamiliar individuals. Within the familiar individuals, subjects were more attentive to those to whom they were weakly bonded. We suggest that increased attention to scratching behaviours may be adaptive in order to monitor and avoid stressed group mates, whose subsequent behaviour may be unpredictable and aggressive. Monitoring group mates who are not allies may also be adaptive as they may pose the biggest risk. These findings will help increase our understanding of subtle cues that can be communicative in primates, and also the evolutionary steps towards understanding others.
Self-directed behaviours in primates as a response to increasing psychological or physiological stress are a well-studied phenomenon. There is some evidence that these behaviours can be contagious when observed by conspecifics, but the adaptive function of this process is unclear. The ability to perceive stress in others and respond to it could be an important part of sustaining cohesiveness in social primates, but spontaneously acquiring stress-related behaviours (and potentially emotional states) from all group mates via contagion could be maladaptive. To investigate this, a group of captive Barbary macaques, Macaca sylvanus, were presented with videos of conspecifics engaging in self-directed behaviour (scratching) and neutral behaviour. Behavioural responses as a result of exposure to the stimuli were compared (1) between familiar and unfamiliar individuals, and (2) within familiar individuals to consider the modulating effects of social relationships. Our results did not show contagious scratching in this species. However, there were differences in how individuals attended to the scratching stimuli. Subjects were more attentive to scratching videos than to neutral videos and familiar than unfamiliar individuals. Within the familiar individuals, subjects were more attentive to those to whom they were weakly bonded. We suggest that increased attention to scratching behaviours may be adaptive in order to monitor and avoid stressed group mates, whose subsequent behaviour may be unpredictable and aggressive. Monitoring group mates who are not allies may also be adaptive as they may pose the biggest risk. These findings will help increase our understanding of subtle cues that can be communicative in primates, and also the evolutionary steps towards understanding others. © 2016 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
In a wide range of animal taxa, humans included, individuals produce self-directed behaviours that often appear irrelevant to current activities (Tinbergen, 1952) . Although a social function of these behaviours is yet to recognized, these behaviours, which, for example, include scratching, face touching, self-grooming and yawning in primates (Mohiyeddini, Bauer, & Semple, 2013; Pavani, Maestripieri, Schino, Turillazzi, & Schucci, 1991; Schino, Troisi, Perretta, & Monaco, 1991; Troisi, 1999) , have been shown to reliably indicate the presence of both psychological and physiological stress (Maestripieri, Schino, Aureli, & Troisi, 1992; Troisi, 2002) . Mice, Mus musculus, presented with a novel environment increase chewing behaviours irrelevant to that of feeding or escape in response to stress (Hennessy & Foy, 1987) . Many bird species increase rates of preening in stressful situations, for example when disturbed while resting (Delius, 1988) . High rates of scratching follow intense intragroup aggression in macaques, particularly in the victims (Aureli, van Schaik, & van Hoof, 1989) and chimpanzees, Pan troglodytes, scratch more frequently when the difficulty of cognitive tasks increases (Leavens, Aureli, Hopkins, & Hyatt, 2001) or when frustration is induced through an unsolvable task (Waller, Misch, Whitehouse, & Herrmann, 2014) . Thus, in some contexts, there is a demonstrable relationship between stress and selfdirected behaviour in animals.
Unhelpfully, the term stress is used variably throughout the literature, to describe situations from mild stimulation to extreme adverse conditions (Koolhaas et al., 2011) . Here, we define stress as a biological response elicited to cope with disruptions to an animal's homeostasis (Moberg, 1999) , and a natural and common response to challenges animals face in their environment. We separate stress from distress, which can be observed after prolonged periods of extreme stress, and leading to often unnatural, exaggerated and stereotyped behaviours (e.g. feather plucking in parrots and trichotillomania in humans, van Zeeland et al., 2009) . The behaviours associated with stress, however, are usually variants of normal functional behaviours (e.g. self-grooming, which also serves a hygienic function (Maestripieri et al., 1992) .
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